and 18%, 7565-fold, and 192.9. The respective preparations contained <0.5% of contaminating LD isoenzyme activity as judged from electrophoresis on thin-layer agarose, were homogeneous as judged by electrophoresis on polyacrylamide gel (both in the presence and absence of sodium Iauryl sulfate), and showed minor contamination by other LD isoenymes as judged by analytical isoelectric focusing. We think that these preparations would be useful as human-based calibrating or reference materials. Their purity is such that these preparations could also be used as antigens for the development of suitable antisera.
sulfate), and showed minor contamination by other LD isoenymes as judged by analytical isoelectric focusing. We think that these preparations would be useful as human-based calibrating or reference materials. Their purity is such that these preparations could also be used as antigens for the development of suitable antisera. 
(3). With this requirement
in mind, we explored the possibility of using the human erythrocyte-a readily available starting material-as a source of the three LI) isoenzymes, LD-1, LD-2, and LD-3. In this regard, it ahould be recalled that LD-2 is the single most prominent soenzyme in serum, composing 30 to 40% of total U) ctivity, and that LD-1, LD-2, and LD-3 together comprise riore than 75% of the total serum U) activity in health. Two-step ion-exchange chromatography is useful for sepaating and partly purifying several human U) isoenzymes [4] [5] [6] 
Purification of LD-1, LD-2, and LD-3
Unless otherwise stated, all steps were performed at room temperature. Ont.) and concentrated to 100 to 150 mL. After use, the gel bed was washed sequentially with 1 and 2 mol/L NaCl solutions and re-equilibrated with equilibration buffer. The gel bed could be re-used as many as seven times.
Hemolysate preparation.

DEAE-Sephadex
A-SO chromatography.
LD-2:
The concentrated pool (100-150 mL) of partly purified LD-2 from Step 2 was applied directly to a 25 x 200 mm column of DEAE-Sephadex A-50 that had been previously equilibrated with the TrisIEDTA/dithioerythritol equilibration buffer.
The 
5'-AMP-Sepharose
4B chromatography.
The pooled fractions (50 to 100 mL) from the previous step were applied to a 25 x 55 mm column containing 7. 
Results
PurifIcation of LD-1, LD-2, and LD-3
Steps 1 and2.
Hemolysate and first ion-exchange chroma-
stage. These steps are common to all three purifications. Thereafter only one isoenzyme is further purified at a time; the other isoenzyme pools can be stored in (NH4)2S04, 500 g/L, until required.
The elution proffle (after about 14 h) from the ion-exchange chromatographic step is shown in Figure  1 .
Step 3. Second ion-exchange chromatography stage.
The material from
Step 2 was applied to a DEAE-Sephadex column. Figure  2 shows the elution profile (after about 21 h) for the LD-2 pool. The extent of LD-1 or LD-3 contamination of the LD-2 fractions isolated from this column could be estimated by knowing the detection limit of the fluorescent U) isoenzyme electrophoresis assay (about 10 UIL) to be less than 0.5%.
A similar procedure (results are not shown) was used, with differing NaCl concentrations (see Materials and Methods), to prepare pools of LD-1 and LD-3 for further purification.
Step 4. Affinity chromatography stage. Column size was selected on the basis of our earlier experience with it (7). The pooled fractions from
Step 3 were applied to the 5'-AMPSepharose-4B column, which was then washed as described in Materials and Methods.
Protein contaminants (see Figure  3) 
AMP-Sepharose 48
About 4500 U of LD-2, in 67 mL of Tris/EDlNdfthioerythhtol butter (modifiedsee text), was applied to the affinity column and the column was washed as described in MateriaLs and MethcxLs. Changes of eluent are shown at the top of the figure; 12-mL fractions (flow rate, about 1.5 mI/mm 
Purification
The purifi9tion and analytical recovery of LD-1, LD-2, and LD-3 at each step of the preparation are given in Table  1 . Figure  4a ) and by electrophoresis in the presence of sodium lauryl sulfate ( Figure  4b) . This latter technique also shows that the preparations are free of contamination by proteins of relative molecular mass different from that of the LI) subunits.
Purity of Preparations
Isoelectric focusing showed minor contamination of LD-1 with LD-2, LD-2 with LD-3, and LD-3 with both LD-1 and LD-2 ( Figure  4c ). This work was supported by a grant (AN 047) from the Ontario Heart Foundation.
